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ABSTRACT 
Aim: To explore the association between alcohol consumption at age 11-12 years and traumatic 
dental injuries (TDI) at age 15-16 years.  
Methods: Data of 635 adolescents who participated in Phases I and III of the Research with East 
London Adolescents Community Health Survey (RELACHS), a longitudinal school-based survey of a 
representative sample of adolescents from East London, were used for this study. Information on 
socio-demographic characteristics and alcohol consumption was obtained from questionnaires in 
Phase I when adolescents were 11-12 years old. Data on TDI and clinical characteristics (incisor 
overjet and lip coverage) were taken from clinical examination in Phase III when adolescents were 15-
16 years old. The association between (lifetime and last month) alcohol consumption and TDI was 
assessed in crude and adjusted logistic regression models. 
Results: Overall, 14.5% of adolescents had ever consumed alcohol and 3.5% had consumed alcohol 
the month before the baseline survey whereas 17% of adolescents had experienced TDI by age 15-
16 years. No significant association of alcohol consumption with TDI was seen in these adolescents 
for either lifetime (adjusted Odds Ratio [OR]: 0.87; 95% Confidence Interval [CI]: 0.45-1.67) or last 
month consumption of alcohol (adjusted OR: 0.86; 95% CI: 0.28-2.69).  
Conclusion: This study did not support the association between alcohol use and TDI in adolescents.  
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INTRODUCTION 
Traumatic dental injuries (TDI) are an important public health concern among children and 
adolescents due to their high prevalence, psychosocial impacts and treatment expenses (1, 2). The 
risk factors for TDI can be classified as intentional and non-intentional causes (3). Intentional causes 
involve violence and child/adult physical abuse. Non-intentional causes involve human behaviour, oral 
predisposing factors, sport injuries, medical illness and road traffic accidents (RTA). Human behaviour 
refers to an individual’s behaviour and risk taking attitude which is harmful to health, such as careless 
drinking alcohol (3, 4). 
Under the influence of alcohol the risk of an injury multiplies as it not only influences a person’s 
psychomotor abilities involving the brain-eye-hand-foot coordination (5), but also compromises their 
visual focus, reaction time and judgement, resulting in RTA, sport injuries, falls, violence, etc. (6, 7). 
Alcohol’s psychological effect involves giving individuals a false sense of control, making them 
aggressive and prone to danger and risk-taking behaviour, often resulting in injurious situations such 
as drowning, fist-fights and burns (8, 9). Adolescence is the growing age between 10-19 years of life 
when biological and psychological transformations occur and often children are tempted to try new 
experiences and be rebellious (10). The high prevalence rates of adolescents drinking alcohol, and 
that also at increasingly younger ages, is a growing global concern (11, 12). 
Evidence on the association between alcohol consumption and TDI is still conflicting and based on 
cross-sectional data (13-17). A cross-sectional analysis at age 31 years of a birth cohort of 5737 
adults in Northern Finland found that high consumers of alcohol were more likely to report lifetime 
dental fractures and traumatic tooth displacements than non-consumers. However, no adjusted 
estimates were reported (13). A study of 891 15-19-year-old adolescents in Belo Horizonte, Brazil, 
found no association between risky use of alcohol and dental injury (14). Another study among 687 
15-19 year-old adolescents in Diamantina, Brazil, found that alcohol intake, hazardous alcohol use 
and binge drinking were associated with dental trauma at bivariate level. However, only hazardous 
alcohol use remained significantly associated with dental trauma after adjustment for sex, age, overjet 
and type of school (15). A recent study among 588 12-year-old children in Diamantina, Brazil, showed 
that binge drinking, but not lifetime consumption of alcoholic beverages, was associated with TDI after 
controlling for sex, age and lip protection (16, 17).  
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Alcohol consumption is a leading risk-factor for fatalities and morbidities (9, 12). Yet, its role as a risk 
factor for TDI is still uncertain. Longitudinal studies may shed light on this important research area. 
This study explored the association between alcohol consumption at age 11-12 years and TDI at age 
15-16 years among school children from East London. 
Materials and Methods 
Study population 
The Research with East London Adolescents Community Health Survey (RELACHS) is a longitudinal 
school-based study of a representative, ethnically diverse sample of adolescents attending 28 state 
secondary schools in East London, United Kingdom. RELACHS included three cross-sectional 
surveys of adolescents from year 7 (11-12 years) in 2001 (phase I), year 9 (13-14 years) in 2003 
(phase II), and year 11 (15-16 years) in 2005 (phase III). Adolescents were selected using a stratified 
two-stage cluster sampling in 2001. All 42 eligible schools in the boroughs of Hackney, Tower 
Hamlets and Newham were initially stratified by borough and school type (comprehensive, voluntary 
and other). Thirty schools were selected randomly and balanced to ensure representation by single- 
and mixed-sex. In each of the 28 schools that agreed to participate, two representative mixed ability 
classes from year 7 were selected (18). A power calculation based on a previous study –where 40% 
of drinkers and 27% of non-drinkers had TDI, with a non-drinkers/drinkers ratio of 3.3– (17), indicated 
that a sample of 563 adolescents was the minimum size required to identify a significant difference in 
TDI between drinkers and non-drinkers, with 80% power and 95% confidence level. 
Ethical approval was obtained from the East London and City Local Research Ethics Committee. 
Written informed consent was sought from each school’s head teacher and from each adolescent. 
Parents were fully informed about the study and given the opportunity to opt out. 
Variables selection 
This study used data from RELACHS phases I and III to achieve temporal ordering between the 
exposure (alcohol consumption) and outcome of interest (TDI). Alcohol consumption was asssessed 
by self-report using standard questions drawn from the Health Survey for young people in England 
(19) and the Office for National Statistics (ONS) national surveys in adolescents (20, 21). Two 
indicators of alcohol consumption were derived from participants’ responses. Lifetime alcohol 
consumption was defined based on responses to the question ‘have you ever had a proper alcoholic 
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drink –a whole drink not just a sip–?’ (yes/no). Last month alcohol consumption was derived from 
responses to the questions ‘have you ever had a proper alcoholic drink –a whole drink not just a sip–
?’ (yes/no) and ‘when was the last time you had an alcoholic drink?’ (today, yesterday, some other 
time during last week, 1 week but less than 2 weeks ago, 2 weeks but less than 4 weeks ago, 1 
month but less than 6 months ago, 6 months ago or more).   
A number of demographic, socioeconomic and clinical factors (increased overjet and lip coverage) 
were treated as covariates. Ethnicity was self-assigned using an adaptation of the 2001 UK census 
categories, including 24 ethnic subcategories grouped into 5 main groups (White, Asian, Black, Mixed 
and Other). Socioeconomic measures included parental employment (both employed, one 
unemployed, both unemployed), household overcrowding (>1.5 persons/room) and family car 
ownership. In addition, adolescents’ data for eligibility for free school meals were obtained from 
school records. It has been previously shown that parental employment was the most sensitive 
socioeconomic measure of the four assessed in this sample (22), therefore only this measure was 
used for the regression modelling. 
Oral clinical examinations were conducted following the protocol of the World Health Organization 
(WHO) (23), except for the criteria to assess TDI. Two trained and calibrated examiners (GS and PE) 
carried out the oral clinical examinations with participants seated on an adjustable chair. Participants’ 
teeth were not brushed or professionally cleaned prior to examination. Teeth were dried with cotton 
pellets and examined with plane mouth mirrors under illumination by Daray light lamps. Diagnosis was 
visual and no radiographs were taken. TDI were recorded according to the classification described by 
Glendor, Marcenes and Andreasen (24). Examiners were trained and calibrated before the main 
survey. At the end of this exercise, Kappa values for intra-examiner reliability were 0.87 and 0.91 and 
that for inter-examiner reliability was 0.80. Overjet and lip coverage were also measured during 
clinical examinations. Overjet was recorded as increased if it was greater than 6 mm and lip coverage 
was recorded as inadequate if lips were not in contact during rest position (25, 26). 
Data analysis 
The sociodemographic composition of the study sample (those who were followed-up) was compared 
with that of adolescents who were lost to follow-up, using the Chi-square test. Next, lifetime and last 
month alcohol consumption were compared according to participants’ socio-demographic (gender, 
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age, ethnicity and parental employment) and clinical characteristics (lip coverage and overjet) with the 
Chi-squared test.  
The association between lifetime alcohol consumption with TDI was assessed in crude and adjusted 
models using binary logistic regression as the outcome was a dichotomous variable (27). Hence, odds 
ratios (OR) were reported as the measure of association. The adjusted model controlled for the effect 
of socio-demographic and clinical characteristics. A similar modelling strategy was followed for last 
month alcohol consumption and TDI.  
RESULTS 
A total of 1382 11-12-year-olds (83% response rate) and 1030 15-16-year-olds (71% response rate) 
participated in RELACHS phases I and III, respectively. Of the 975 adolescents who had an oral 
clinical examination in Phase III, 689 had also participated in Phase I. Fifty four adolescents were 
excluded because of missing values in one or more covariates. Table 1 presents the characteristics of 
the 635 adolescents included in this study. There were significantly more females, Asians, 
adolescents with at least one parent employed and fewer alcohol consumers in the study sample than 
in the full sample of participants at phase I. Overall, 14.5% of adolescents had ever consumed alcohol 
and 3.5% had consumed alcohol the month before the baseline survey whereas 17% of adolescents 
had experienced TDI by age 15-16 years. Very few participants had increased overjet and inadequate 
lip coverage (9 and 3 adolescents, respectively).  
There were significant differences in lifetime and last month alcohol consumption by some but not all 
participants’ characteristics (Table 2). Lifetime alcohol consumption was significantly higher in Whites 
(34%) and Blacks (23%) than in Asians (1%) or adolescents of Mixed/other ethnicity (11%). It was 
also significantly higher in adolescents with at least one parent employed than in those with both 
parents unemployed (17.3% versus 8.7%). Last month alcohol consumption was also significantly 
higher in Whites (8%) and Blacks (6%) than in Asians and adolescents of Mixed/Other ethnicity (0.3% 
and 1.8% respectively). It was also significantly higher in males than females (6% versus 2%).  
Table 3 shows the estimates for the association between baseline characteristics (including alcohol 
consumption) and TDI by age 15-16 years. Lip coverage was dropped from these analyses due to the 
small number of cases. The association between lifetime alcohol consumption and TDI was not 
significant either in the crude or adjusted model (OR: 0.87; 95% CI: 0.45-1.67). A similar result was 
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found for last month alcohol consumption. Both crude and adjusted models (OR: 0.86; 95% CI: 0.28-
2.69) showed no significant association. Sex was the only baseline characteristic significantly related 
to TDI, with females having lower odds of experiencing TDI than males (Table 3). 
DISCUSSION 
This study provides little support for an association between alcohol consumption at age 11-12 years 
and TDI experience by age 15-16 years. This finding was robust to adjustments for well-known 
socioeconomic, demographic and clinical factors associated with TDI.   
Some limitations of this study need to be borne in mind when interpreting the present results. First, 
there were differences in the socio-demographic composition between the study sample and the 
RELACHS baseline sample due to attrition. Therefore, the present findings represent valid 
relationships between the variables of interest but cannot be inferred to the entire study population. 
Second, this longitudinal study did not include an assessment of TDI at baseline, needed to estimate 
TDI incidence over 4 years. It is thus possible that some TDI occurred before the actual assessment 
of alcohol consumption. The present study addressed this issue by measuring lifetime exposure to 
alcohol in addition to current (last month) exposure. Even without data on TDI incidence, this study is 
an improvement compared to previous cross-sectional studies. Third, TDI was recorded based on 
visible signs of trauma (24). Although diagnostic aids (radiographs, vitality tests or trans-illumination) 
are useful to identify root fractures and luxation injuries (28), they are rarely available in 
epidemiological surveys. Furthermore, injuries to the tooth-supporting structures are not included in 
the classification because they do not leave any visible markers. Therefore, the prevalence of TDI in 
this population is probably underestimated, which in turn could have affected the ability to identify 
significant associations. However, the prevalence of TDI in this study was higher than the 10% found 
among 15-year-olds in the 2013 UK national survey (29). 
A number of arguments can be put forward to explain the non-significant findings before claiming 
there is no true association between alcohol consumption and TDI. First, the lack association may be 
due to the relatively small sample size, which was not purportedly estimated to explore the 
relationship between alcohol consumption and TDI. However, a post-hoc power calculation confirmed 
that the sample size was sufficient to test the hypothesised association. It is worth noticing that the 
association between alcohol consumption and TDI in these adolescents was weak, suggesting that 
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even if significant results were obtained with larger samples, they may not be clinically meaningful 
compared to the effect of established risk factors for TDI. A second explanation relates to the way 
information on alcohol consumption was obtained from adolescents. There is a possibility of 
underestimation of alcohol consumption when using self-administered questionnaires, as participants 
may be embarrassed or fearful of admitting to their under-age drinking (30). RELACHS attempted to 
eliminate this problem by reminding participants that responses were strictly confidential during 
classroom discussions before the survey and reminders on each questionnaire page. RELACHS also 
combined indicators of lifetime and current alcohol consumption to reduce measurement error due to 
recall bias. Questionnaires are the standard method to measure alcohol consumption in 
epidemiological surveys (30). RELACHS questions on alcohol consumption were derived from 
national surveys of adolescents in England (19-21) and have been used in previous studies (31, 32). 
A third explanation for the lack of association between alcohol consumption and TDI could be the age 
at which alcohol consumption was measured. Early adolescence (11-12 years) could have been too 
early in life for assessing alcohol consumption since excess drinking of alcohol is mostly seen in late 
adolescence (33). However, the only other study among 12-year-olds found no association between 
lifetime alcohol consumption and TDI either (16), even though greater lifetime exposure to alcohol 
was found in that study compared to the present one (45.6% versus 14.5%). A final explanation 
relates to the measure of alcohol consumption used in this study. This study was unable to test the 
relationship between amount of alcohol consumed and TDI, as initially intended, due to the low 
number of alcohol drinkers in the sample. Previous studies among adolescents have shown 
significant associations with measures of excessive alcohol consumption (such as hazardous use and 
binge drinking) as opposed to any intake (15, 16). In addition, a greater history of TDI was reported by 
high consumers, but not by light consumers, when compared to non-consumers of alcohol (13). 
These findings suggest that the amount of consumption may be a more relevant indicator of exposure 
to alcohol or that there might be a threshold beyond which alcohol consumption may lead to TDI.  
This is the first study on the relationship between alcohol consumption and TDI in the UK. Since as 
much as fifteen percent of children had tried alcohol by early adolescence, dentists should be aware 
of the harmful effects of alcohol drinking and be prepared to identify those with alcohol problems for 
referral and appropriate care. Although no significant findings were found, they provide a platform for 
further research looking into this association. New longitudinal studies, including both baseline and 
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follow-up assessments for TDI, covering other age groups during adolescence, and using alternative 
measures of alcohol consumption (such as amount and age at onset), are encouraged as they will 
provide stronger evidence on any hypothesised association.  
In conclusion, this study did not support an association between alcohol consumption and TDI in 
adolescents from East London. Further research is required before this association can be completely 
ruled out and before implications for policy making are drawn. 
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Table 1. Characteristics of the study sample and comparison with the full sample of participants 
at baseline 
 
Explanatory variables 
Full sample (n=1382) Study sample (n=635) 
n % n % 
Sex     
 Male 691 50.0% 293 46.1% 
 Female 691 50.0% 342 53.9% 
Age     
 11 years   441 32.1% 206 32.4% 
 12 years 931 67.9% 429 67.6% 
Ethnicity     
 White 386 28.6% 144 22.7% 
 Asians 542 40.1% 292 46.0% 
 Black 297 22.0% 143 22.5% 
 Mixed/Other 127 9.4% 56 8.8% 
Parental employment     
 Both unemployed 465 35.4% 208 32.8% 
 At least one employed 847 64.6% 427 67.2% 
Incisor overjet     
 Up to 6mm   626 98.6% 
 More than 6mm   9 1.4% 
Lip coverage     
 Adequate   632 99.5% 
 Inadequate   3 0.5% 
Lifetime alcohol consumption    
 No 1087 81.4% 543 85.5% 
 Yes 249 18.6% 92 14.5% 
Last month alcohol consumption   
 No 1255 94.2% 613 96.5% 
 Yes 77 5.8% 22 3.5% 
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Table 2. Lifetime and last month alcohol consumption by socio-demographic and clinical 
characteristics (n=635) 
 
Explanatory variables 
Lifetime 
consumption p 
valuea 
Last month 
consumption p 
valuea n %   n % 
Sex   0.564   0.003 
 Male 45 15.4%  17 5.8%  
 Female 47 13.7%  5 1.5%  
Age   0.493   0.146 
 11 years 27 23.1%  4 1.9%  
 12 years 65 15.2%  18 4.2%  
Ethnicity   <0.001   <0.001 
 White 49 34.0%  12 8.3%  
 Asians 4 1.4%  1 0.3%  
 Black 33 23.1%  8 5.6%  
 Mixed/Other 6 10.7%  1 1.8%  
Parental employment   0.004   0.577 
 Both unemployed 18 8.7%  6 2.9%  
 At least one employed 74 17.3%  16 3.7%  
Incisor overjet   0.772   0.567 
 Up to 6mm 91 14.5%  22 3.5%  
 More than 6mm 1 11.1%  0 0.0%  
Lip coverage   0.353   0.742 
 Adequate 91 14.4%  22 3.5%  
 Inadequate 1 33.3%  0 0.0%  
 
a Chi-square was used for comparison 
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Table 3. Models for the association of lifetime and last month prevalence alcohol consumption with 
traumatic dental injuries (TDI) (n=635) 
 
Explanatory variables % with TDI 
Model 1a Model 2Aa Model 2Ba 
ORb [95%CI] ORb [95%CI] ORb [95%CI] 
Lifetime alcohol consumption    
  No 17.7% 1.00 [Reference] 1.00 [Reference]  
  Yes 16.3% 0.91 [0.50-1.65] 0.87 [0.45-1.67]  
Last month alcohol consumption    
  No 17.5% 1.00 [Reference]  1.00 [Reference] 
  Yes 18.2% 1.05 [0.35-3.17]  0.86 [0.28-2.69] 
Sex     
 Male 21.8% 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 
 Female 13.7% 0.57 [0.38-0.86]** 0.56 [0.37-0.85]** 0.56 [0.37-0.85]** 
Age     
 11 years 17.5% 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 
 12 years 17.5% 1.00 [0.65-1.55] 0.98 [0.63-1.53] 0.98 [0.63-1.53] 
Ethnicity     
 White 17.4% 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 
 Asians 16.8% 0.96 [0.57-1.63] 0.85 [0.48-1.53] 0.88 [0.50-1.53] 
 Black 16.8% 0.96 [0.52-1.78] 0.95 [0.51-1.77] 0.96 [0.51-1.78] 
 Mixed/Other 23.2% 1.44 [0.68-3.06] 1.39 [0.64-3.02] 1.42 [0.66-3.05] 
Parental employment     
 Both unemployed 19.2% 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 
 At least one employed 16.6% 0.84 [0.55-1.29] 0.79 [0.51-1.23] 0.79 [0.50-1.23] 
Incisor overjet     
 Up to 6mm 17.6% 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 
 More than 6mm 11.1% 0.59 [0.07-4.74] 0.47 [0.06-3.94] 0.47 [0.06-3.94] 
 
a Model 1 was unadjusted; Model 2A was adjusted for lifetime alcohol consumption, sex, age, 
ethnicity, parental employment and incisor overjet; and Model 2B was adjusted for last month alcohol 
consumption, sex, age, ethnicity, parental employment and incisor overjet.   
b Logistic regression was used for testing associations and odds ratios (OR) reported.  
* p< 0.05; ** p<0.01; *** p<0.001 
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